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ABSTRACT 
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binary tapes produced as assembly output. 
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Sixth Revision - January, 1973 



This revision of the Binary Loader manual, 093-000003-06, corrects an 
error in the starting address on page 1. Also, the pages of the manual have 
been renumbered to start with 1. The revision supersedes manual number 
093-000003-05. Since Revision 6 follows closely upon Revision 5, the 
changes incorporated in Revision 5 as well as the Revision 6 change are 
listed at the back of the manual. 



1.0 REQUIREMENTS 

1. 1 Memory 

IK or larger alterable memory, 

1.2 Equipment 

Teletype ASR or paper tape reader. 

1.3 External Subroutines 
None. 

1.4 Other 
None, 

2.0 OPERATING PROCEDURE 
2, 1 Calling Sequence 

The Binary Uyadex must be loaded using the Bootstrap Loader and the 

special format tape, 091-000004. 

The Binary Loader is started by entering SXX777 in the data switches 
and depressing START. "XX" represent the two most significant octal 
digits of the highest memory address available, for example, XX = ^7 
for a 4K system and 17 for anSK system. "S" represents bit of the 

data switches and should be set if input is to be ¥ia the |»per tape 

reader and reset if via the teletype. 



2.2 Input Format 



The input to the Loader is an absolute binary tape. The tape is punched 

in blocks separated by null (all zero) characters *. The Loader reads 
two tape characters to form a 16 -bit word. 



The format is as follows: 



* unless the tape was produced under the Stand-alone, Disk, or Real Time Disk 
Operating Systems. 
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In other v/ords, the first tape character forms bits 8-15 of the data 
word, and the second tape character forms bits 0-7 of the data word. 

The first non-null tape character indicates the start of a new block.* 
Four different block types, data, multiple data, start, and error, 
are defined. The block type is determined by the first word of the 
block, A description of each block type follows. 

The first word, WC, of a Data Block is in the range -= WC ^ 20g . 

Its format is: 



word 









1 


-WC 




2 


ADDRESS 




3 


CHECKSUM 




4 


DATA WD 1 


-/ 


5 


DATA WD 2 


. 


# 


3+N 


DATA WD N 



WC=N 



The two's complement of WC is given in the first word. Normally 
sixteen data words will be punched per data block, but the . END and 
. LOC pseudo-ops to the Assembler may cause short Mocks to be punched. 
The second word contains the address at which the first data word is to 
be loaded. Subsequent data words are loaded in sequentially ascending 
locations. The third word contains a checksum. This number is 
computed so that the binary sum of all words in the block should give 
a zero result. The remaining words are the data to be loaded. 

The first word, WC, of a Multiple Data Block is in the range : 



- bl.,c-; p 



under SOS, DOS, or RDOS are not separated by nulls. 
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20g * WC ^ 77777g 



Its format 
word 


is: 




1 


-WC 


2 


ADDRESS i 


3 


CHECKSUM 


4 


DATA WD 



where again the two's complement of WC is gi¥en in the first word. 
This block type is used to indicate that 16jq or more data words, all 
identical to the one data word punched, are to be loaded sequentially 
into memory locations beginning at the absolute address, ADDRESS. 
In this case, the number of identical data words, n, is given by the 
formula: 

n = WC - 1 

i. e. , if the first word of the Mock is ~17io, the data is to be repeated 
16iQ times (note that WC is the absolute value of the first word). The 
checksum is computed in the same manner as an ordinary Data Block. 

The first word of a Start Block is 000001. Its format is: 

w^ord 



liiiSr 



S ADDRESS 



CHECKSUM 



The second word uses bit as a flag. If S = 1, the loader will HALT 
after loading. If S = 0, the loader will transfer control after loading 
to the address in bits 1-15 of the second word, 'The checksum is the 
same as that for a Data Block. 

The first word of an Error Block is greater than +1, Its format is: 
word 



N 



>1 



IGXORED 
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The last byte of an error block is a mbout (177). 

An error Mock is ignored in its entirety by the Loader. 

The binary tape to be loaded must be mounted in the input device 
selected by bit of the data switches before starting the Loader. 

^•^ Output Fc-Liaat 

The output is a loaded routine ready for execution. If no starting 
address was giYCB, the Loader will HALT at location XX741. Otherwise, 
control mill be transferred to the loaded routine. 

2,4 Error Returns 

T¥/o error conditions will cause the Loader to HALT at location 
XX727. 

The first is a binary tape that attempts to OYerwrite the Loader. This 
is a fatal error, and the user must reassemble with a lower origin 
before loading will be successful. 

The second is a checksum failure over the last block read. If the tape 
was produced by the stand-alone assembler or debugger, the binary 
tape should be repositioned to the beginning of the last block read and 
CONTINUE depressed. * K this second attempt fails, the binary tape 
should te assumed to be incorrectly punched. The user must either 
reassemble to obtain a new binary tape, or he must proceed with the 
loading from the next block and, after loading, key in from the con- 
sole the sixteen words of the block in error. 

2. 5 State of Active Registers upon Exit 

If a checksum error occurs, AC0 will contain the mcorrect checksum. 

If a binar\^ tape attempted to overm^rite the Loader, AC3 will contain 
the address which would have been overwritten, 

2.6 Cautions to User 

If possible, the user should write routines which do not de^stroy locations 
above XX635 (the start of the Loader). If he adheres to this practice, 
the Bootstrap and Binary Loaders will always be intact and need never 
be reloaded. Note that although the Loader will not load data above 
XX635, the user can write in this area during execution. 



i^'^^i^- "-t~ '-• ■ .--V'.u.cc-.: uao^r SOS, DOS, or RDOS, it must be repositioned 
'"" "'- '"'.- - -- ^ - --'"^ ^:'M*v% r\JSi:T ^:xu start must then be depressed, 

~4- 



3.0 DISCUSSION 

3. 1 Algorithms 

The binary loader reads in a frame of information at a time from the 
input device using a GTCHR routine. '>ice the start of a block has 
been detected (a noii-null frame), t'-e L cider assembles two frames 
at a time to construct a complete 16~bit word. The type of Hock is 
determined^ i. e. ,start, data, multiple data, or error, and control 
is transferred to an appropriate processing routine. A start block 
terminates the loading process by causing control to be transferred 
to the starting address or causing the Loader to HALT, 

3.2 Limitations and Accuracy 

The Binary Loader will not permit itself to be overwritten. 

3.3 Size and Timing 

The Loader is 120 (octal) words in length, 116 of wMch immediately 

precede the Bootstrap Loader and the remaining two of which foUov/ 
the Bootstrap. 

The speed of the Loader is limited by the speed of the input device. 

3. 4 Reference s 

See write-up 093-000002 for a description of the Bootstrap Loader. 

3.5 Flow Diagrams 
Not applicable, 

4.0 EXAMPLES AND APPLICATIONS 

None. 

5.0 PROGRAM LISTING 

A listing of the Binary Loader follows. It has been originated at 3635 (a 2K 
system) for illustrative purposes only. 
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^•«?.l 



- ;s T N 



01 
02 
i3 

S4 
05 
B6 
07 
0S 
00 
I? 
il 

12 
Id 

16 
j7 

; P 

21 
2? 
23 

2- 
S5 
2^ 
2? 
2^ 
2^ 
v3 ^ 
31 



f 

f PREAMBLE FOR NEW 80DT P«OQRIM 



'4 ^.61*:* 

'■ .1 T 1 P 

• ?-?! 4 
;. -^ i^ 1 ac 

• -^ n 1 7 

-. .7. i? ?;^ .>>, 

^ '? '1 2 1 
-i * a :? CJ 

,.i ■>• *i 4 



177754 

'^ p ;7 4 2 1 
t 1 «i 4 1 v1 

i: !5 5 4 ':s 9! 
>• 3 1 4 '^ '^ 

rf. T 4 :.K ? 7 

133:-' -^ its 
1 *^ 1 /5 '1 ;>? 

" ■^ 4 ,^ 5 7 
'•4 5'^ .■* ?. 
■?. 1. « 4 ..>) 4 
■^f77t 

l'ri^l.77 

^ > 1. ^ i? v5 

9':^p7S6 



• IOC 61fi 
SiT«t7 

8EG-EN0-2 

^^EGI LOA i,C4iC 

40CZR 3,3,SKP 
L^aPI SUB P,3 

STA 3,fi,3 
LOA 2,P,1 

SUB# 3, 2, SIR 

JNP tOOP 

JS^ SET 

STA l,C4K 

AOO 1,? 

INC ?,f 

JSR 5ET 

STA 1,^,3 

ISI C4K 

JMP ,-4 

HALT 

JHP i|2 
C4!<J 4^ifl 
ENOI JMP BES 



|AN¥ MOM PASE 2EiO t^lLL 00 



ITAPE S¥NCNP0NIIE« 

fNESATIVE WORD COUNT FOi PREAMBLE 

I^ENO^f SIZING INCREMENT 

|FO«H HISNEST ADOPESS 

lOeCREMgNT 

I8T0RE A0ORE8S 

IQET IT SACK 

ISA.NE f 

|N0 • NO HENOPy 

IGET 

fSAVE COUNT OF ilNLOADEP 

IFO^N FIRST ADDRESS 

lINCRgMENT ADDRESS 

I6ET 

ISET INTO ME^^OPY 

>BUMP COUNT 

IGO BAC« 

firfHOA FAT HIPPO 



IGETS CONTROL HERE 
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.,1 " ^, -3 



?~ 

■■% -f 
/■ 3 

11 

i? 

13 

14 

i5 
ii 
17 
1-1 
15 
2'^ 
21 
22 
2 3 
54 

2n 
?^ 

27 

2^ 

29 

3^ 

51 

3$ 

35 

34 

35 

3-^ 

37 

3« 

35 

41 

4 1 



9 ^ A T \ 



' - «; "4 ;: 

~ ni^ 4 A 
-■' ^ « 4 I 
•^ •» « 4 9 

^^ ^ « 4 4 
'1 -^ ^ ^ *S 



v^ "^ ^ *^ 
-' V, ^ 4 7 

'• > -5 ^ 1 
-' ^ i ^ 4 
,-. J. 1 5 '^ 

-: ^ *j s I 



> 3 -^ 6 3 



t ? r4QT 
f ^ I ^- 4 ^ Y 

?S}«90UTrve TC i5SEM3LE a -^^^^l f%T-l AC2, t-^tj ,;fi^r. t€ 



/, *i i7 7C,\ fi 



•i'JlLO-RF\!':\«l 



5^:M2 ^ 'JLOI ST A 5,7r;^P^ 



1713 '1 /^ 
•' -^ d 4 '^ ^ 
1 73^^^? 
1 4 3 ? -< ^^ 

''• 'A f ^ind 



" 1 4 5 -1 3 
t 7 f • I ' 5 

"^ '4 '^ 4 /, 5 

•'■■■^2 4 7 4 
''■ 6 3 5 1 ^ 

■' 4 5>47^^ 



■^^?577 
/. -S 7 d 7 7 
' 474^6 
y 6 7^ 1, 1. ^^ 



OIFFJ 



JS^ STCNS 
AOOS ?,? 

4 



ISAVt THg SETUPS 

?3eT C^A^ACTSR INTO AC3 

I 'SET TNff HWtr CHARACTER 



ISU^^-liil-iE TO GET ^ CHARACTc* I-JTQ 
IIF s^jTCH^ai, USE TELETYOP, -L«,r i 



GTCHP! STA 3|TEMP? 
L'"^A 3, SAVE 

SKPON PTR 

OIAS 3,PT« 
JHP iTEMP? 

S -f p -) V T T I 

OTAS 3,TTI 
J MP tTE'^PS 

I START OF THF LOADER 
ST APT I lORST 

5TA i^,SAVE 
■"^ilOS TTI 
N T a S P T P 



!SE PTR 



?SAV£ TH£ ftPTUR^ 

I GET THg SWITCH WPRD 

fANf) TF^T 9IT 9^ 

I A '^, USE THE TTI 
lA I, iJ^F THE PTi 



I^EAO INTO 



AC3 AND START 



f=MIT FOR TTI FLAG 



lexiT 



f=?£An s-*-^ ITCHES 

• &m:_) Save T H f W P D 

?«5T4RT ^f^7H READf-PS 
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a-?? 5 s^^iJN* 



v/7 



3*. 



^7 



i 4 

13 
IS 

2i 

23 
24 
2S 
26 
2? 
Z^ 
2^ 
3:^ 
31 
32 
r3 3 
34 
3? 
3^ 
:!7 



. / ff ^ * 
.•-?67l 

-s ,;» 4 7 :> 
" Z 7 ■>,?■, 



> ? 7> ^ 

a ^ 7 7; g 

1 ^ 7 1 /. 
* •? 7 I »S 

- / 7 I 7 

^ / 7 9 ■/ 

'• ■?, 7 ^ « 

^ ^^ 7 p ^ 

4 ->= 7 ? 4 
.■ -^ 7 ? ^ 

: •' 7 'i 7 



Ci '5 i '57 

7 ^. ^- 7 7 6 

i 4 i -'^ ^ :^ 
i 4 5 ■•' .-4 ^ 
■^' '^^ 4 7 4 •? 

''•*)■•.» 47^ 

? '* > 4 S 6 



'^ 3 '^ 4 4 5 
•> 3 4 7 4 ^ 
i7 24 3'> 

■ > 3 4 4 5 7 

! 7 ? "^ 3 3 

-« -^ 'n 4 4 1 

'.. 4 7 ,? 3 3 
•/ I -> 4 3 rt 

1 47.??? 
■' ■' .5 7 1 # 

•■ 1 ,^ 'J 5 4 

■ I 7 4 3 / 

4 "i , yj 



3L0CKS JSR 6TCH^ 

.ISR GTCH^ 
AOOft 3,? 

ST 4 9.,hr-09S 
J%n Pl-ILD 

j^0 TFST 

ST 4 1, COUNT 

fREAO I'^^' THE DATA 8L0CK 

I. .1 A 3 I A D n « S 
A.1C7 3,g,S.^C 

ISZ COUNT 
4D0I 2,iiSIC 
STH^ES -^'TVL^ 1,1, $WC 
J^^ 9UILD 
STA ?,#AOORS 
IS2 ADDRS 
ISZ COU^T 
jap gTOPE 

C-«^c^-l *;ftLT 



lAN."-^ TFST IT FC» 7E^o 
tveSs STILL I^^- LEAOFR 

II M ACP 

l^£T tMTO TWF CHi^CKSU^' 

?SET THF COL'kT^R 

ir,n gfT T^E ADDRE^SS 

MnO STHPF it 

iKPaO ThF. checksum u-'Qs?0 

ITEST THF C^UnT 

fTT IS >P\» IF A start Of? IGNORE 

I91.0CK 



fSE€ IF ST0RA6E 



I4D0SESS IS TOO ilS 



lYES, HALT THE LOIOE^ 



I^EPEAT SLOCKf 



f^QH, TEST THE CNFCKSU^^ 
inn «Fftj IH h BLOCK 
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/a 
1 '. 

J A 

12 
13 
14 
15 
16 
17 
l^ 
1^ 
2'A 
21 
22 

23 
24 
25 

a? 

24 

33 

31 



'7 S^ 

-y .% 7 

7 ;, 5 

/ -I / 

7 -i, ^4 



; 7^^77 4 
'- ,. > 4 1 ! 

^,773 



1 



•i ''. ; 4 1 ••• -n -777 



'" / 7 /. ? 

^ ^744 
-^7 4 5 

1 '^ 7 4 <^ 

> -' 7 4 7 

■' ^^7 5^ 
.v^ 7 5 1 
S7i7i59 
v^7*S3 
7.^7 5 4 



'^ ^ ^ 7 ■<' 4 
'^ ? 7 4 ■;' 4 

1 1 « 4 ^T' 4 

> :a .^ / 7 5 
7 /i •> 7 2 1 
7 ^-.,^77 
■'•^ :-i '^ A f, -? 
-^ ^ c .1 ;^ /i 
' -5 -^ ^ '/i -^ 
'1 :^ -^ '* ^ ^ 
** -^ "5; "^ 2 ,^ 



-7 '^ ^ 7 7 C? 



izTkHl -^ u 1 C « r s? I r; ^ r ^ F a i_^ n .- < 
T F > ? S ^-^,'75 t , 1 , ^ 7 ?J 

J 4 e r -4 4 c :? } c-^ a -^^ -j 

J'^P ■?#? l2«ST^ftT THE PROGPA^ 

'^A.l.T 1^, HALT 

lTSN-G-.^£ E^RT» "-.FSSASES i¥ WgAOING UNTIL 
14 RLHQ^IT 



I5Nr>s?f 



C177I 

S 4 V F I 



•"^ E ^' I 



JSR GTCHR 
LOA a,C377 

J^P BLOC« 
377 

.IOC ,*2t 

i 

JMP START 



ffSe? INTO AC5 



I0«f m INTO 8L0C«' ^ODE 



|S<IP f?'-".OTSTPAP (ri^n ^^OVA) 
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C HJ^SGI FROM REVISION 5 TO REVISION 6 OF THE B INARY LOADER 
MAM^ ~~~ ^ ~ ^ ^ " 

Page 1 The starting address is corrected to SXX777. 

CHANGES FROM REVISION 4 TO REVISION 5 

Hie following describes the substantive changes in revision 5 of the Binary 
Loader manual. Typographical corrections are not given. 

Pages 2 and 3 Binary format for tapes punched by stand-alone software 
(Pages 1 and differs from that produced by software supported by 

2 of Rev. 6) either the Stand-alone, Disk, or Real Time Disk Oper- 

ating Systems. Binary blocks produced under these 
operating systems are not separated by all-zero char- 
acters. 

Page 5 The recovery procedure for checksums detected during 

(Page 4 of the reading of binary tapes lacking interblock nulls 

Rev. 6) requires that the tapes be repositioned at the beginning 

of the first block; RESET and START must then be 

depressed. 



DataGeeeral 



SOFTWARE DOCUMENTATION 
REMARKS FORM 



Etocument No, 



Tape No, 



SPECTFIC_COMMENTS: List specific comments. Reference page numbers m^en applicable 
Label each comment as an addition, deletion, change or error if applicable. 



GENERAL COMMENTS: Also, suggestions for improvement of the Publication. 



FROM: 
Name 



Company Name 



Title 



Date 



Address (No. & Street) 

Form No. 10-24-004 Rev. 7-75 



City 



State 



Zip Code 



